1. Introduction SiC ceramics have excellent high-temperature properties such as high thermal conductivity and low thermal ex am sion coefficient, and many other attractive characteristics, but it suffers a serious disadvantage in that they are readily oxidized at low oxygen pressures. Thus, extensive studies have been conducted on their oxidation mechanisms.1)- 6) SiC ceramics exhibit two types of oxidation behavior; ac tive and passive oxidation at high temperatures depending on oxygen partial pressures. The transition from active to passive oxidation has been reported y several resear chers.7)-10)
Gulbransen and Jansen6) presented the temperature-PO2 diagram deciding the oxidation type (active, passive) for SiC ceramics. The validity of the diagram has been ac cepted for the ceramics where thick and mechanically strong silica film is absent, but its validity seems doubtful for the well-passivated ceramics.
It is not unusual to consider that, under actually operating conditions, the ambient atmosphere around the passivated ceramics may locally and accidentally change with PO2 lower than 10-2kPa below which the active oxida tion is known to proceed on fresh SiC ceramics at temperatures at 1600K and above. Despite the practical i portance of the oxidation behavior of the passivated SiC ceramics in oxygemeficient atmospheres, it has attracted almost no attention so far.
It seems necessary to briefly mention that, in this study, not densely sintered SiC ceramics but high-purity porous SiC ceramics were selected as the testing samples. The porous ceramics have some advantages over densely sintered one in, for example, purity due to the absence of the sintering aid, lightness and thermal shock resistance, and therefore practically used as materials for heat-ex changer tubing and for lining high-temperature furnaces. In this connection, it should be noted that SiC bricks for refrac tories are usually porous (15-20% porosity ed in detail elsewhere.13) It should be noted here that the ox idation type for this sample was passive in the case of P =2 and 10kPa , and active in the case of 0.02kPa.13) Since the average pore diameter of the porous SiC sample is larger than the mean free path of oxygen, the external P and the internal PO2 of the pore can be considered as nearly equal.13) After the oxidation for 15h, the sample was weigh ed to measure the weight change of the sample and iden tified the crystalline products by using X-ray diffrac tometer. Separately from the above oxidation test for 15h, the sam ple was quenched from 1700K after the soaking time of 1, 3, 5 or 10h and subjected to the weight and X-ray diffraction (XD) measurements to obtain the reference sample to comparatively investigate what occurred to the sample dur ing the successive soaking process at PO2=0.02kPa. Scann ing electron microscopic (SEMI) observations were con ducted for surfaces of the oxidized and the quenched samples when needed.
3. Results and discussion 3.1 Evolution behavior of gaseous products during ox idation Figure 1 shows the variation of the outlet PO2 and the evolution behavior of CO and CO2 throughout the oxidation test where the inlet PO2 was dropped from 2 to 0.02kPa at the soaking time of 1h. Considerably high evolution rate of CO and CO2 within time -1 and 0h indicate that the oxida tion of the sample significantly proceeded during the heating process, the position of time=1h corresponding to the heating temperature of 1400K. Decreases in CO and CO2 evolution rates within the soaking time of 0 and lh reconfirms that the oxidation type is passive at Pot=2 kPa. CO evolution rate peaked soon after the dropping of the in let PO2 and then decreased but did not become zero, while CO2 evolution stopped after about 1h from the PO2 dropping operation. Then, only CO evolution data were adopted hereafter as the source of the discussion. The CO peaking phenomenon can be explained to be caused either by the passive oxidation at low PO2 where CO was selectively evolv ed, or by the active oxidation, this being discussed later. Fig. 1 . Outlet pressure of oxygen and evolution rates of CO2 and CO during oxidation at 1700K in Ar-O2. Inlet PO2 changed from 2 kPa to 0.02kPa after the soaking at the PO2=2kPa for 1h. In the 10h case, the CO peaking could faintly be observed. Fig. 2 . Evolution rate of CO during oxidation of porous SiC at 1700K in Ar-O2. Inlet PO2 changed from 2kPa to 0.02kPa after the designated time. Fig. 3 . Evolution rate of CO during oxidation of porous SiC at 1700 K in Ar-O2. Inlet Pot changed from 10kPa to 0.02kPa after the designated time.
The similar tendency was also observed in Fig. 3 Fig. 4 . Weight changes and evolution rate of CO during oxidation of porous SiC at 1700K in Ar-O2. PO2 changed from 2kPa to 0.02 kPa after the soaking at 2kPa for 1h. Fig. 5 . Weight changes of porous SiC during oxidation at 1700K. Quenched: the sample was quenched at the time designated on the abscissa after it was soaked at inlet PO2=2 or 10kPa, then sub jected to the weight change measurement. PO2 changed: After it was soaked at PO2=2 or 10kPa, inlet PO2 was changed to 0.02kPa and the oxidation was continued at this PO2. The total oxidation time was 15h. Stability of the silica layer of the well-passivated sample (PO2=10kPa, 10h) on soaking at PO2=0.02kPa for 5 and 10h was examined and the results are shown in Fig. 9 . No difference was observed between the cristobalite/SiC XRD intensity ratios of the upstream and downstream parts in every case in the figure. The prolonged exposure of the sam ple at PO2=0.02kPa did not cause the weight and color changes but increased the XRD intensity ratio. It should be noted here that, in most cases, the active oxidation of the sample accompanied the formation of black spots on its outer surface. These results show that the protective silica 
